To determine if a relationship exists between patient body habitus and urinary incontinence after radical retropubic prostatectomy (RRP) for clinically localized prostate cancer. A questionnaire developed by combining parts of lower urinary tract symptom questionnaires concerning voiding symptoms after RRP was mailed to 268 consecutive patients who underwent RRP over a 2-year period. The interval between surgery and questionnaire administration was greater than 24 months for each patient. No interval was greater than 54 months. The questionnaire attempted to overcome the subjectivity of patient documented urinary incontinence by probing different aspects of each patient's voiding symptoms. Body mass index (BMI), obtained from preoperative anesthesia records, was used as the measurement for body habitus. Pearson correlations were used to determine relationships between BMI and responses and the independent t-test was used to determine differences between grouped responses and BMI. One hundred and eighty-two of 268 (68%) questionnaires were returned. No relationship was detected between BMI and patient estimates of urinary control, QOL relating to urinary symptoms, severity of stress incontinence, or use of protection (pad use). As well, no statistically significant relationship was found between BMI and a patient's willingness to undergo RRP again, based on his voiding symptoms, if given the choice. In conclusion, although patient body habitus may be related to other clinical outcomes following RRP, there does not appear to be a relationship of BMI to post-RRP urinary incontinence.
Introduction
Since the advent of prostate-specific antigen (PSA) screening and increased public awareness of prostate cancer, the number of radical prostatectomy operations performed has increased dramatically. 1 Radical retropubic prostatectomy (RRP) is the most common method of radical prostatectomy. Since treatments other than surgery are available for clinically localized prostate cancer, possible postoperative complications can affect the decision of a prostate cancer patient in choosing therapy. The long-term complications from RRP have been well documented. Severe urinary incontinence is one of the most distressing long-term complications. One of the causes of post-RRP urinary incontinence is believed to be from damage to the external urethral sphincter, but is post-RRP incontinence likely multifactorial. [2] [3] [4] [5] Estimates of urinary incontinence vary because of the inherent subjectivity in both patients and surgeons. One patient may feel that his moderate leakage is not a problem and not even consider it incontinence, while another patient may feel his very small amount of leakage is terrible incontinence. Also, a patient may underreport his incontinence to his physician, or a physician may underestimate the impact of the incontinence on the patient's life. A physician and a patient often will have different estimates of the patient's incontinence. 6 Even objective measures of incontinence, such as a pad test, can be fraught with variability depending on the length of time after surgery, different types of incontinence, and preoperative urinary symptoms that may or may not continue postoperatively. Also, there exists many different types of pads that have different absorptive characteristics, and some patients are poorly compliant to pad testing, especially if they feel they do not need pads.
Since there are different treatments for clinically localized prostate cancer, a surgeon must provide information to his/her patients regarding specific aspects of that patient or the patient's cancer that would favor one treatment over another. Body habitus has been used by some surgeons as a factor in deciding which treatment to recommend. Some surgeons may recommend that a very large man undergo radiation therapy because surgery may be more difficult and the risk for complications may be greater. It has been shown that some patients with a larger body habitus have worse tumor characteristics and a higher rate of positive apical margins. 8 Review of the literature, however, reveals little data regarding patient body habitus and its relationship to radical prostatectomy. Specifically, there is limited data to suggest patient body habitus is a factor that affects the rate or degree of post-RRP incontinence. Our objective is to determine if a relationship exists between patient body habitus and urinary incontinence after RRP for clinically localized prostate cancer.
Methods
Full approval from the Human Investigation Committee of the William Beaumont Hospital Institutional Review Board was obtained. A self-administered questionnaire concerning urinary symptoms after RRP (Appendix A) was mailed retrospectively to 268 consecutive patients who underwent RRP (by 14 surgeons) at William Beaumont Hospital in 1998 and 1999. No patients were excluded during that time frame. Patients were not identified by name on the questionnaire, but each questionnaire was coded so that responses could be matched with patient data. The letter accompanying the questionnaires made it clear that the patient's surgeon would not see the responses. A private phone line was established for patients to call with any questions. Our questionnaire was designed to overcome the subjectivity of patient documented urinary incontinence by probing different aspects of each patient's preoperative and postoperative voiding symptoms. Our questionnaire was adapted from three published questionnaires. [9] [10] [11] We felt the parts of each one of these questionnaires we utilized augmented the others by providing information on different aspects of each patient's voiding symptoms that the other questionnaires did not provide. The questionnaires used were the AUA symptom score, 9 the uncontrolled urine loss component of the MESA (Medical, Epidemiological, and Social Aspects of Aging) questionnaire, 10 and portions of the Urinary Function Questionnaire for Men After Radical Prostatectomy.
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The AUA symptom score was used to evaluate obstructive and irritative voiding symptoms. The MESA Questionnaire was used to evaluate the presence and extent of stress and urge symptoms, and the patient's estimates of urinary control. Portions of the Urinary Function Questionnaire for Men After Radical Prostatectomy were used to evaluate quality of life of the post-prostatectomy patients with regard to their urinary symptoms. Also, the willingness to undergo RRP again if given the choice was determined. Self-assessment was preferred over objective medical evaluation because patients were considered better able to judge the impact of the surgical treatment on their lives. 12 The interval from surgery to questionnaire administration was greater than 24 months for each patient, allowing for urinary function, as affected by the RRP, to stabilize. No patient had an interval between surgery and questionnaire more than 54 months. No patient had yet undergone surgical treatment for incontinence when the questionnaires were answered. Body mass index (BMI) (weight (kg)/height (m) 2 ) was calculated from the preoperative anesthesia records of all patients to standardize the measurement of body habitus. Statistics as means and standard deviations were employed to describe the characteristics of the surveyed sample. Pearson correlations were used to determine relationships between BMI and responses and the independent t-test was used to determine differences between grouped responses and BMI. Statistical significance was selected at 0.05 (5%).
Results
One hundred and eighty-two of 268 (68%) men responded to the questionnaire. The respondent mean age was 62.2 (43-76) years. The mean BMI of the respondent group was 27.5 (20.3-40.1) kg/m 2 . The BMI mean and other demographics were similar to the nonrespondent group (Table 1 ). All the answers on the questionnaire were evaluated with regard to BMI. Key questions were identified for assessing different aspects of urinary incontinence (Table 2) . Patients were asked to estimate their urinary control. One hundred twenty-four of the 182 respondents (68%) described either never having a problem with being incontinent or occasional incontinence with no more than one weekly episode. A Pearson correlation of À0.063 was found between degree of urinary control and BMI, but this was not statistically significant. When asked how they would feel if they had to spend the rest of their life with their urinary condition the way it was now, 72% of respondents were at least mostly satisfied with their urinary condition. A positive Pearson correlation was calculated (0.112) between this response and BMI, but this was not statistically significant. When asked about the importance of their urinary symptoms over the last month, 91% said that the urinary symptoms were either not a problem (49%) or only a bit of a problem (42%). Only 4% of respondents felt that Stress urinary symptoms were a larger component of post-RRP urinary incontinence compared to urge symptoms. The mean stress score was 9.9 (0-23) out of 27. The mean urge score was 4.0 (0-14) out of 18. Relative to BMI, the Pearson correlation was 0.114 for stress incontinence and À0.115 for urge incontinence, but neither correlative value was statistically significant. As well, the respondent use of protective pads did not correlate with BMI. Looking at each surgeon individually, there was no detected correlation between BMI and any of our selected variables of voiding dysfunction for any one of the surgeons.
Discussion
Our initial theory that there may be a difference in post-RRP voiding characteristics based on patient size was spurred by our observations that pelvic surgery via a retropubic approach often is more technically challenging in obese patients. Obesity can make many steps of the surgery more difficult. This includes anatomical dissection of the prostatic apex, which is often more difficult in an obese patient compared to a thinner patient, although this was not always the case.
Although the intricacies of post-RRP incontinence are not entirely defined, minimal dissection of the urethra at the prostate apex seems to be a factor that would favor better continence. 13 Thus, our contention that post-RRP incontinence should be different in patients with different body sizes. Our data, however, refutes this theory.
There are several things of interest we noted from our data. Patient satisfaction of the results of surgery with regard to urinary symptoms was high. A good quality of life after the RRP was perceived when taking urinary symptoms into consideration. Ninety-one percent of our responding patients felt that their urinary symptoms were not a problem or just a bit of a problem. This seems to be an excellent result, although it is possible that this is due to the respondent being more concerned with cancer cure than with the impact of urinary incontinence on quality of life, especially if the incontinence is mild. These results do, however, suggest overall high satisfaction. Also, patient perception of urinary incontinence does not always coincide with the strict medical definitions of incontinence, but can be measured by quality of life questions. Patients were asked if they would repeat the surgery knowing their outcome regarding their urinary symptoms. The overwhelming majority answered that they would and there was no correlation between patient body habitus and the answer to this question.
Use of the MESA questionnaire provided some interesting data regarding stress and urge incontinence after RRP. Both types of urinary incontinence were described by the respondents, which is consistent with what has been documented in the literature and demonstrated urodynamically. 4, 6, 7 More importantly, patient body habitus did not appear to correlate with the degree of stress urinary incontinence.
We think there are certain strengths to our data. The different components of our questionnaire help to 14 have shown that continence for men continues to improve throughout the first year post-RRP. Our data has utility because all patients had at least a 2-year interval from the time of their RRP to the time of questionnaire administration. This seems to be an interval where urinary function has stabilized post-RRP, although Litwin et al. 15 have suggested that urinary continence can keep improving beyond 2 years after RRP.
Potential shortcomings in the interpretation of our data exist. Our questionnaire is not validated. The questionnaires that we used in creating our questionnaire are well-respected questionnaires and we feel the lack of validation of our specific questionnaire does not detract from our data.
Our results may be skewed to respondents who chose to return our questionnaire, as their outcomes and subsequent quality of life may be different than those who did not respond. It is certainly possible that the nonrespondents had different outcomes than the responders, but since both groups had the same mean BMI (Table 1) and other patient characteristics, we contend that the effect on our ultimate conclusion would be small. Since our goal was to compare urinary function postoperatively in patients with different body sizes and not to establish the rates of urinary incontinence after RRP, any potential bias between respondents and non-respondents should be minimized.
Another possible shortcoming in our data is the lack of objective data for incontinence such as the 1-h pad test recommended by the International Continence Society. 16 We do agree that the addition of objective testing could strengthen our findings; however, there can be variability and poor compliance in objective pad testing as well. 7 Jonler et al. 7 has shown that after 1-year post-RRP, questionnaire testing can show similar results to pad testing. Even though our data would be strengthened with objective data, it still has strength by itself.
Another potential weakness is that we did not have prospective preoperative data regarding our patients' urinary function. This would have allowed us to determine the overall effect of RRP on urinary function. Talcott et al. 17 reported that pretreatment incontinence occurred in less than 5% of similar patients. We feel that inclusion of prospective preoperative data would likely not have influenced our conclusion.
Some may perceive the large number of surgeons as a weakness in our study. We do not feel that this is a weakness in our study, but rather strengthens our data. With one surgeon, we can determine the effect of BMI on incontinence in that surgeon's patients. With 14 surgeons and no exclusions of surgeons or patients, we feel that findings can be extrapolated to the general population better. We felt that keeping the data pooled would provide a better assessment of our goal, and we did not want to exclude any patients or any surgeons to help avoid any bias.
Conclusion
Although patient body habitus may be related to other outcomes after RRP, it does not appear to be related to post-RRP incontinence as measured by our questionnaire. 
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